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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 

(57)Abs tract 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device ICQ, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 
beams to fonn a desired pattern. A nozzle 210 filb water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water tank and a 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 
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10 

(ciesio^^i^a. 30 
( D 0 0 1 ] 

[0002] » 



m^l0-25&319 

2 

sea. 7* y :? » — 9 7 h ii^*c»ir.T* y iu- y^?- 

[0003] ±i$OJV^ai^B^UX. Miter. f^U 
NA-0. 9 303t^7 K%nwr. Afi±(CX4<9t^ 

V H 0/ A H D tr-y^ 3r ^ X 5? o tr* * r V > 

ffiv^^^fi4>0. 2SiimOx>4(Xt 9 h^lUitre 

JCH e - N e b -ir«r»«l t?-i* i LfeT * -Sb » 
[0 004] 1460^6- 1 87 6 6 6^^2^IKU. 1^^^ 

p X h - j» «r« »r * c i *Jrfi[ A Rssoil 

[0005] 

[0006]$ /c. BI&<D<l: ^ (cSi^^criRtfLXflU. 
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3 

[ 0 D 0 7 ] ^^OSBi^ia. tilKb 7 ^ Ott'i^ltfia 

[ 0 0 0 8 ] src. -^ftPosKDSna, s5Mt6o» 

10 009] ^«^<^ 36 trSIOBWtt. miBf^KJ) 10 

[0010] 4^ftmOJlKSajUS80£»«rB6 

2 1 0 4r«jtX4»0, Sife«ff*<Ctt. CO-/X*2 1 
03&**,«l63mc?fil*2 OOtC^ 002807 IT HP VX 30 
hK2 0^.«il£l^>Xl 7^O«0[U^$n«. CC 

r«H»tcTI2« < I ) tC^Oasn*. 

[001 1] 

[»ll 

r * A/NA=A/ (n*8ino> - il) 
3W>. Aiim«p>xi7trAf*T*b-!rjfe4<« 

ft. NAl«R*l^>Xl 7CDMDIt. ntt«*l'>Xl 
7fl9tB*« (fliaW) «Woa«». att**^>Xl 
73^^>J»JHSn*jlt«0«l7«afir(D4£»T<rt>%RID* 40 
ft«nenmr, «*i.>xi 7tr^oaMb^*2 

tixxxi*cttit>ipi>. NAia < 1 > o^^«:na = 
n • 8 I no-COTSn^^t. NA%te^€»«C^« 

»Dlia2 0iR*u>XI 7^<O«;c«l*2 0 0 <n 
> 1 ) ffi%^^tiXl*hOX\ < n * 1 ) t^MSib 



HIB^l 0-25Sd 1 9 

4 

ara^fios^ u > x<fc 0 1> N A % *f^«>c iift^r 
R^rntf. %m<owjssiiimx\t r*u 

> X 1 7 «rifiMl U > X 6 LX»ttS « « C ^ )»iX- 0 
ffif$2 0 0tt. NA**e<T«./c<>tC, BttSO^* 
<^«ft^J!bi»3^. U>X1 7CD<KftOWJhTitL^. 
9»>6filfiOIA2 0dmi&l'>Xl 7^onB^Bt£9SS 
ritt^tCtt. »tU>Xl 7a>aifTS?tCi5t'Bf!»«r 

2 0^«i*riciictf*©r\ 7#hu*>xh%nit 

t^rRr>ihi&mf^^9^X'^i>ti*':>ns^h^f>i*fi^ 

X'^h. 

[0012] ^ftmoffsaji^aBa. $ ^(c. mffi 

ji&giC7 p ^ X €c em $ nx I ' fcitfK KB^TS ^ tr 
0. B^ -3a»:fpirx«Bmt-r^c^3»SDiieir<r 

[0013] ±i2'i0tfBm±ccmig-r ^fcaf^o^B 

fll»««:WaEt±tCtta5T«»rclOO.^X4.i. ItyXiUtC 
£y Xil^^O±fi2?fil»Srcttm»ifiOmi6<r«90 IftA h 

XiUi XiUtC?fif$%flU6T*/citKD«IS«B<: 

0l»il*Cda&J'C**«J9ftil«B. «IS^«r 
«BrniX, 3&**.&yXM.Xtc;i!5($miSM«:^»«l« 

tm^mms^m^^iA^i^ticitiX'Bh. 
[0014] ^^^(omjs^itsiBa. s e>tc. ajic& 

a«i^Bu:<l: DS5t JR» ♦ l«*i-o<^OTX-^« 
ti2*y. Sft«3XKDftMXlcrx^>^«2J:xo7P 
-bxtsawitr'&ciJi^r^^^, «*<D<iat«BUt*^ 

[0015] ^9imC!>SI20Btt(CfSilti:« 7 • h 

r!|B«T^>CitCj:07* huyxh^:B^fiO^<^-> 
iZSitrhmJSMf^^K^i^X. ±KU-tfitt:** 

6BSSS j&^iT ^ c d e¥imtr hs^im-nBimm 
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I 



10 



30 



9 

10 0 161 *»^<DRSS*tr^t5^«:, u-'^f* 

€r»*T*fc«><Wt^3R-r t9fMt <0»iC«<>% ASS 

« 3 1* 4 C i ic^ 0 *C t^'Ce 
[0017] 

100 18) c»iiuaW)*^^*^t2^iMsa««a 
$s 1 0 oo«BEaB8«-Jnr. R^)£«a i o ou, 

^>»awt^ <A0) 3dW7Rt^««MB^ <A0) m 

S9 S^it^' ^"2 7 . Ml 9t:BlKT«i3»-> 
f^-:rjl2 1. Ml 9±«:^«^'tiiti'''*^^^2 1 0 

tl«Tefc«>0««C2 4 aVf^w u-^ 2 6 
[00191 l.-1f3t«la&'6>a5«5nfc*^-^^2 

- y * 3 «: J: •>» I iwfe«4 e» 2 <wfe« 
hizB^if>tii>. micyamAit. -««>u>x6t^ 

inrcA03C«e7tcA«L/'C, 22»r'<dMO*-f 

iajB9JCA«l/"CMEl 90»i«0*a-CTn<4K%«M< 
i 7-1 cay 5 7-1 1 «:«Tjfe^r K2 7l!:X#tT 

5fcu>xi7*ifi«stix^o, •en*>ou>XK:<to 
u-if5tM:iRS 1 9oiaD^«*ie«^**3n*. ir 

fil 9±tctt^«>Afi4^«*''Cai614«>7ir H'VA 
^ 2 03!>^^5SnTt*&. JI2«>3fe«5ttEOX 
fflBl2icA«r^>. A03CiBS7OKt)0tcE0Xia 

B 1 2 «c-fc * > imunai^^^vx i>-fc 

R«Sn, A/2«i«1Rl4«:5Ml/^ca, WflcS?- 

10 i^-i i4:«rife-vi^ K2 7trfijrr*, 

10 02 01 /X;U2 1 OU^'-"-^?— •^^1'2 1 ©±-6 

•cE-^M 1 9 o«4:^»«:i2a 5 nx *i 0 • M 1 9 

4C|ftJ&»-9-C*2 00*i!tltiT*. 4r->^-':^i^2 1'i 
^OMl 9*5»iSn*^'toa^>tI'C;K2 0 0l«. 
CI 90>^a«:iD!)*0, M(^7 4 H-5^Xl'«2 0<r 

B2 0d<Dia%5£»T*rc«>. WfeW^Xl 7tt«au 



30 



40 



50 
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[002 1 1 rZTt^hmMX 9±07« hUV 
X hB2 OtcHIWSnfcifett, WESC < 1 > Ry«a^ 

M»$UX#:r h^rSaUX^* ^Ut^Xh«2 0^B 
[0 02 21 Ml 90:7 » h hBl2 OCDftffl<>* 

e>5t4snfc*tt. «t^>xi7at^yu-i'>xi 

0. />-7i7-l 3«:I1XU>X221C^0»»«2 
A±icm^^tih. Ifi«te2 4 0f^* X'7 U^2 6K« 
5i5n;cX*7 h«2 6a. 2 6b%H»T«>Ciic^ 
0. R5fcU>Xl 7iC^->X«5lSSn*X#^ HUtt4r 

[0023] ^-tfjfe«l. A03aSB7. EOOIBB 
12. ^->^-':^il'2 l^OIWW- BmOai4l» 

X A OSJBB 7 90ftjD^]IS9^m ^tlh. 
[0024l;XC:, Ma«Ml OOOafc^^ K2 7 

owao»«^:ia2awa3«r«i*xwBr*. 182 

it. S^fet-VXl 7€:»1^fiWl 8%Ai,t:33^r^>* 
K2 7tT*a^e>JW:M«a<rmt, B3tt*^^ 
K2 70l£^ffiatmr. UU. B3iCU. ife^i' K 
2 7Olfifi«:5^3^0»<r*fcl0*£. yXil2\0fP^ 
i>iltiSn/c^2 0 OOHmttOTSOX**. 
[00251 ia2iCiiiTJ:^tC*^y K27tt. R*U 
>Xl7i, RjfeUVXl 7«r«l»r**aliU>X;|iil. 
6«i. ^-^^ K-i-:^«2 8i^:a^. »)£u> 
1 6 att'<-xtt2 80)6S«:BI€Smc4'* 
o2W»t:t2 9a:;*nc:»«t3nrcifii»*ti 8a, 

♦) > x;^i^ y 1 6 a i*. M^S <t ^itatrw 

0«X. Yaffil) ti^tSBfeSn* ^fe«l.>Xl7©3li» 
[00261 BStCmT^^tC, mili-l/>X*M.5ri 6 

a a-to±fittc trx vti^ 3 3 t:rrux y 1^ >x I 

5i2»T6Ul'-t'>X;niU^^3 2%fll^e>. 
r txv»i^33U«itl'>Xl 7«:m'6«)i/-u 
>X 1 5fl>*fi^l8n(ifi*!StRi^X 'J U>X I 50 

[00271 •J^-^>x;^;^^^32rtWtlff« 1 8 b 

«r A l/X-i- 8 «>3t»«« 2 9 iattS nxt* 
€>. tju-U>X*iWy3 2±iCU. :}t-<X3^Ji^T 
^ V » X - ^ 1 4 0 ^^fttt-r ^st« t'> 3 4 e yy^BC 3 n 

^il^34 f, *XlftC35b. 9-i^36c. 36dtt 
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02 6a. 2 6DOI«tt*«i»-^^"^>»»«»«^* 

705iL«fiilJIIK:ii;i>x, -fit, ist*i ©tea 

10 02 8 J ^W^^^*'""^'^*^ 
t>i& U>X1 7 0ti5fi4fil7a«. ■^c^Cdfn^a 

C Si. . ZrO, . Ta. Os , ZnS. Ti 

1 0 0 2 9 1 B4 %«l*T. B 1 tCmUtc*/^ 
eW^«a2 2O<D«a<30»«<:»WT^>. 

i^4c%enenCTrr&^'>^B2. 84^. -tne>© 

84**^^XJt2 1 OiCik/itflL«<:0^r^.E«8 
4 4:/ift»ie«:ttttST*-/Xil.2l0liE«8 0C« 

8 0 a ^★*>i^e ^ ^ 

Bff8 0aai^8 0b«:i«nenSlfi/<il'^8 6 

aat^8eb*5fia*nx4«»), *©OTSI«IW8 8 
^c^owsn*. fiWB0Oifi«KaM3>ho- 

iW/<jl.r9 0*iR«?n. yXiW2 1 03!rv6ttia$n«^ 

«80a. 80!>JC«m5n4, «;J<>^924>«rc 
WWtt8 8«CJ:0MWSnxwe. Ma»»8 8 

2 0<W*ff<rWT«:ttWr*. RfiSi^fi«^^^*'CS 
5fcdS|ft>n&IS. M»»8 8l^^'>^8 4W«)«tt'< 
8 6 b <rB8l> > ^ 8 4 ^^<0M^^ 8 0 tC 
flWST*. »IP»8 8lX$rc«fi3>hO-'^'**^S 
O^iWor es8 04>%fiMi«.4:©«fi<r«B*^- 



s*«iiu, m*!' >x 1 7 ^iM * frw t>x ^ 
2 0^a>BaB*i*r•?Ltt^n, twtu>xi 7ti«iit' 

I- i.t>x i^it2 oicrtmtteBW-'Xju^^eo^Jc 
I- u s>x ^ 2 0 ^oBHu&iStc^r^aB^ n*fi*i<« 

[0 03 1 1 BLffl2 0<Da«3W7T*i, «W8 8 
l«B/<iW^8 6b*Rtir«^^^4>«:, Jl«a5r>«' 
8 2«W)«ift'^^^^ ^ • %rattT*c ->X X 
20 A.2 1 Off^h^B^tMB^^h^^^^^^^^ 
g£C3>hD-iU/<Jl':^9 0l«flW»8 8O»MT 

2 1 0»*«>ttHiS'tt** C^OT, S«l/fcRfl2 0O 
[00321 ia4tCmUrcRa2 20 -Cli, 

-/xiW2 ioic*oflwsT*ci*«-cftfcie>, a*» 

30 [00331 ^hiC. &\V:miyfcit^'9 K2'7 

C2 4aCX^*3l7U-<2 6U, S«-itlW^7l^fc 

fir 'SfcfiCX^.fiM^ L/T«l'&C ^t>^«rcA*. 

[0 03 4] (J|l2»tt«)"*»««^tt^««^^ 
<D»2«fe«^:05€r«oXJflW*. BSlt. BSC 

40 ax'Ae^. mbumi^ua^v rmx. **u>xi7 

/cSifcu>X;M^yi6a^a<f*Umt. ^ttWlO 
(0 03 51 »16^>^5^*'^* *«)4>**CB 

50 jfeu>xi7%»*o, :njnrft»tt««fccim^^»c« 
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5fci.>xi7K:ao«.a«i3fi£n> ist. legiwi 

jomcsn. flfi^wtni 6eODaD» (jtasiiD) 
tt. xy 9 ^4 1 azit;t^fc.ai»4 i bttt^fci-^xtt 

[ 0 0 3 6 ) ^S:^ ▼ ^<4 0/)*^«tilStlfc*«Sfl 

(^D) l6««->rW>XliafimB4 IKAJWT 
l.>XttHt*fcase4 1 tt. Ifca5»4 l a ^4 l 

ffi 2 0 i <DiBHi*5^«>tE«r>/dajEao t e . irs*»6«> 

^ CO^ d».ttS4 I a ^4 1 bOSiiaSMii^Oj^ 
1 Oa6M6>*35>mai34lTSLaRfflO:7 * ^ UV>X h 2 0 

±%^^»tti/Xi*«>ie«:» «few>xi7o«ffli 

7 c &Ji?J5<07 ♦ I- U VX h 2 0 i <^)Wtt»^aaiEaBa» 
tcatinii:, Mlli»4 l ai4 l bi^684jr < 

n^:x;^mffl20 4<wa«:3L»s^rcta^, ^♦I'U 

[0037 ] 05tCmi/^cMS5^BU. U^XttB 
4«(mfi4 l^tli^Ot««U>Xl 7dlMI4©BB«B 

;k©S£<^HEtt«*CJ: oaifcu>Xd*M.^r i 6 bO±T 
[0038] U±, 
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as4»:^wafiwr 'K/JiMawtas s n ^ t ^ xjk: 
Eai//cia^^. ^x;K^{is»e?jioaKtc<t->Tfli«^ 
m^bvx^oiaatc^t^ttS'tt^c i35^T-8 iRO 

XJ^*i e>(D«ft 05»ta5'»ltltt X ? «: 3UIT & C 

10 [00391 ±ieJWfrca^xiut«wr*ta«± 

I^K-«04:^5it*C4«C^oT»fll4««l'>X 

ncr. ^x;i'»>6ttSSTi'»coe<rfiiffb. ab^rt'it, 
S5£Ktco;^>XiH^e>'ktsei^tc5i»8i*. 

[00401 Jfc, ±ISfllSS5t«Ha. K»«r 

> xa:^ u > x:^^iu y<DS5ii«Aihr * c ^ e 
[0 04 1 ] *««o^<sajfl£§5a«. sV/^^hf'-r 
30 X^. CD-ROM, ^^y^ilt:r^f'4^P^C)n± 

Kr-iXjrsFu:fiM?n^.x>;nxi^7 

[00421 

uaat-vxiLrafETiciJ^^-ceifctt^. ajw 

[004 3] ttc. -tf^B^owssi^tftau, 
I6*R«: * rc«0S5fetft <07 o -b X tcst3fe«» ^ nr 

e^ipsi?- 4 as d oflatc s i* 

^Sia±fcCi±ltiT X i B / XiWKlttaO^ 

/c« W»^eil6T«^/c«><omi6fflB4±C-^ X^O 



114Mr-0315:1 
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10 



(7> 



[0044] ^9mo^s^itBBa, s e^(c. 

104] *»^0*ll5lliTOiC^»2Wil«K^fi^^*«» 



20 
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105] «ft!RC):>X20lltGMtCiat^SiaKS^B<^ 
FOISS0T'J!>&. 

[06] ^^^<DRaB5ieRfa<Mk*^>x^«a^> 

7 AOSSW 
S A0«lB3fl 

17 «3tU>X 

20 7*^^^>x^ 

27 *-^tF 
2 8 
2 9 

8 2 iftfltfR^^i^ 

9 2 ffiK4(>:f 

1 0 0 i?.ffi3^e 

1 30 *-<5t3^il'3lTi'^»x-jr 
200 ^ 

2 1 0 Jti/mmwttthyxti 



in 




8 

1 

LU 
CD 



ii<M8r-031S: 
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